reason for the cessation of the rise of death rate is at present unknown, but a proportion of the rise of rate from 1911 onwards was undoubtedly due to improved diagnosis.
Conclusions
The rise in the proportion of childhood deaths attributed to neoplasms that has taken place in the last fifty years is in the main due to the control of many diseases other than cancer. The relatively small rise in the recorded age-specific death rates from neoplastic disease at ages under 15 years has now been checked. The death rate from leukemia was the most important factor in causing both the rise and fall of the total neoplastic death rate. The reasons for the check are not at present known. REFERENCE Carson R (1963) Silent Spring. London; p 180 form of treatment (e.g. early chemotherapy) supplements local measures (Steward 1964) .
If new forms of therapy are to be used there must be the means of assessing their value and this is almost impossible in Britain at the present time, as children with tumours are treated in so many different hospitals. This decentralization of treatment has the added evil effect that very few British research workers are devoting their attention to the problems of neoplasia in childhood. Thus, not only to take advantage of new forms of therapy, but also to permit research, these children should be treated by specialist teams in centres not necessarily based on the present system of hospital regions. There should not be more than six or seven of these centres in the whole country. The great concentration of population in South-east England could provide an unrivalled contribution in this field if all such children from the four Metropolitan Hospital Regions were treated in one centre in London.
The Need for a Team Approach to the Therapeutic and Research Problems of Children's Tumours In the Manchester Hospital Region approximately onehundredchildren develop neoplasms eachyear. Over one-third of all these tumours arise in the reticulo-endothelial system (mostly leukaemias) and a slightly smaller number are derived from some part of the nervous system (glia, sympathetic or retina). Ten per cent of the total is made up of connective tissue tumours, while teratomas, epithelial tumours and nephroblastomas each account for approximately 5 %.
Seventy per cent of all the cases have proved fatal. In considering ways of improving the survival rate three facts have to be taken into account: (1) Children with tumours are referred to hospitals more rapidly than are adults with the common cancers and it is very unusual for there to be any delay in the diagnosis of these children (Campbell et al. 1961 ).
(2) Because of the nature or site of children's tumours only a limited number of these patients can be cured by surgery and X-rays, however skilfully or early these methods are applied. (3) The pattern of tumours in children is quite different from that in adults and this, combined with the low incidence, means that the experience of any one person in diagnosis and treatment of malignant disease in early life is limited. It also implies that the more generous experience of malignant disease as it affects adults cannot be exactly applied to these particular tumours in children. Methods of treatment employed have been surgery, radiotherapy and chemotherapy, either alone or in various combinations. Experience with these methods of treatment in adults has proved them to be efficient as far as cure is concerned in groups of well-defined cancers which have remained confined-to a particular volume of tissue for an appreciable length of time. In children, however, the clinician is faced with undifferentiated tumours arising in embryonic tissue of mesodermal origin, which have intimate association with the vascular system and whose normal cellular basis has a much greater and more active growth potential than in the adult. The consequence of this is important as far as radiotherapy is concerned because it is difficult to lay down rigid rules concerning tumour volume or specific dose levels. The therapeutic ratio of tumour lethal dose to tissue tolerance dose is small because of the increased normal tissue sensitivity compared with the adult. I will confine my remarks to three groups of tumours: (1) Reticuloses. (2) Neuroblastoma.
(3) Nephroblastoma.
RETICULOSES
Three members of this group of tumours occur in children: lymphosarcoma, reticulosarcoma and lymphadenoma.
Lymphosarcoma
In our series from 1948 to 1962 there were 22 cases, 14 boys and 8 girls. The youngest was 2 years old and the oldest 14 years, the incidence in each year being relatively the same. The features are the same as in adults. The initial complaint is often enlargement of cervical nodes but sometimes the origin is in special sites. Mediastinum: At this site there can be variations from a small tumour to massive involvement of mediastinal nodes which, in some instances, form a bulky growth and can be confused with thymic tumours. Intestine: Although most often involved as part of a generalized disease, the small intestine especially can be a site of primary lymphosarcoma. Very rarely, a child can present with intussusception.
Nasopharynx: The tumour can be visible behind the palate, in the nose, or involve the middle ear. Occasionally the onset is with symptoms due to general disturbance, with fever and pruritis. In children lymphosarcoma is closely related to acute lymphatic leukxemia, the blood and marrow changes occurring after the appearance of the enlarged nodes. Treatment and prognosis: The principles of radiotherapy are similar to those in adults.
Of the 22 in our series, 19 are dead, 16 within six months of onset. Three survived to one year. Three are alive, two at two years and one at five years. The latter, a boy aged 10 when treated for a classical cervical node lymphosarcoma, had removal of a lymph-node mass, followed by orthovoltage therapy, 2,000 r being delivered to the whole of the right neck in seventeen days.
Reticulosarcoma (ofLymph Nodes) Between 1948 and 1962, 11 children were registered as suffering from reticulosarcoma of lymph nodes; in each instance the origin appeared to be the cervical nodes. The youngest was 10 months, the oldest 13 years. There were 7 boys and 4 girls. Treatment was by surgical excision in some, with conventional radiotherapy in all. Eight are dead and 3 survive. Of the dead, 7 died within one year of treatment and one in the second year. Of the survivors, one survives ten years, one seven years and one two years following therapy. One child, aged 9 years when treated, had excision of right cervical nodes; histological examination showed reticulosarcoma. He had palpable nodes in the left neck, right and left axilla. Each gland zone received 2,000 r in twenty-eight days. He is alive and well without clinical evidence of disease ten years after treatment. The second child, aged 1 year 10 months when treated, had an incomplete removal of a left cervical gland mass followed by 2,000 r (X-rays) in twenty-nine days to the left neck only. He remains well seven years later.
Hodgkin's Disease Hodgkin's disease is uncommon in children.
There is no record of a case below the age of 2 years, and it rarely occurs before 4 years. Boys are affected three times as frequently as girls. By far the commonest first site of origin is the cervical lymph glands. Personal series: At the Hospital for Sick Children there were 25 patients with Hodgkin's disease out of 125 with tumours of the reticulo-endothelial system, from a total of 1,168 malignant tumours in children in the years 1925 to 1962. In the radiotherapy department of St Bartholomew's Hospital 31 patients with Hodgkin's disease were treated in the years 1948-62 with the following results: Initial treatment: Surgery: Block dissection of the neck was carried out in 4 patients, in 2 of whom post-operative irradiation was carried out. Radiotherapy: Treatment was by conventional orthovoltage therapy. Other treatments, entirely in stage 3 or for later manifestations in earlier stages, consisted of chemotherapy (nitrogen mustard, cyclophosphamide, vinblastine and steroids). Survival: Surgery: Of the 2 patients treated by block dissection of the cervical nodes alone, one has survived eleven years, and one died eighteen months after operation with generalized disease. This patient had an unexplained pyrexia at the time of surgery. Of the 2 patients who had surgery, and irradiation of residual disease, one has survived eight years, the other died in the fifth year. In the latter patient the tip of the spleen was palpable at the time of treatment. Thus, the 2 survivors after surgery had disease confined to one node group without any other single sign or Section ofPaediatrics symptom. Survival all cases: Of 31 patients, 11 (36 %) survived five years. The five-year follow up is not yet complete for 4 patients still alive (April 1964), 3 of whom have completed two years and one three years. It is difficult to draw any conclusions, but the following trends appear. Up to two-year survival, older children fare better than the very young; but by five-year survival there is little difference. The prognosis in stages 1 and 2 is good but the addition of any general sign or symptom is of grave significance.
NEUROBLASTOMA AND GANGLIONEUROMA
In the Hospital for Sick Children series (Bodian 1963) there was a total of 165 cases in the period 1925 to 1960. The sex distribution was equal. Although scattered throughout childhood, 80% occurred in the first four years of life and 40% during infancy. It can be a truly congenital tumour, one child in this series being born with a paraplegia due to thoracic cord involvement and a second with hepatic metastases. More than two-thirds arose from the adrenal or adjacent upper abdominal ganglia; the next in order of frequency were thoracic, then pelvic, and lastly cervical. Bizarre sites are sometimes affected, most probably through metastases from undisclosed primary tumours in the more common sites. Spontaneous regression: One child in this series presented at the age of 4 months with a thoracic primary, liver and skin metastases. He received no treatment and is alive and well, aged 15 years, with calcification in the thorax and liver. Treatment andprognosis: The ganglioneuroma is a radioresistant tumour and, being often compact, it is amenable to surgical removal. The neuroblastoma is invasive and radiosensitive but, in spite of this, it is worth while exploring and removing tumour masses in the thorax, pelvis and adrenal, in order to relieve pressure symptoms and to establish the diagnosis. Sensitive tumours can readily be destroyed by irradiation but the widespread metastases nearly always result in death. Depending upon the tumour volume, its site and the age of the patient, doses of the order of 1,500-3,500 r in three to four weeks to a primary compact mass will cause complete resolution, and these doses are also used in post-operative treatment following incomplete surgical removal. In palliative therapy for painful or ugly deposits, fractions of the order of 150 r single field can be applied and the treatment terminated at 1,000 or 1,500 r when the desired effect is obtained.
At the present time almost all patients in the younger age groups are simultaneously treated with systemic vitamin B12. Since 1957 the dosage has been, in the first year, 1 mg on alternate days; and in older children 1 mg per 14 lb body weight (0-14 mg/kg). This is continued for two to three years on the basis of the average survival of fatal cases. There are no undesirable sequele from this therapy.
Bodian observes that the regression rate of over 50 % which he obtained in his series is much higher than the spontaneous rate of 1-2%. This regression is observed without exception in cases with a clinical onset in the first year of life. The presence of metastases apart from bone did not affect the prognosis in this group. With conventional therapy the prognosis of adrenal or upper abdominal primary tumours is worse than that of primary disease in the other sites. In summary, one may state that the current practice is a combination of treatment. Surgery is always advised where excision is feasible. Radiotherapy is invariably used. If the focus is in one anatomical site radical radiotherapy is used, to high dosage. Vitamin B12 is given to all patients in the first year and to decreasing numbers with increasing age. Palliative radiotherapy to lower dosage combined with vitamin B12 in the younger age groups is employed when multiple foci are present. NEPHROBLASTOMA Incidence: In a ten-year period, out of420 children seen at the Hospital for Sick Children there were about 62 (15 %) with nephroblastoma. About 6 cases are seen per annum. Fifteen per cent were in the first year of life, 35 % in the first two years and 80% in the first three years. The youngest seen by the writer was newborn, the oldest 15 years (neither in this series). The sexes were equally affected, as were the right and left sides. Only 3 children had bilateral tumours, the incidence of this being about 4% of patients with Wilms' tumours.
Treatment
Surgery: Nephrectomy is advised in all cases in order to remove the tumour and to tie off the veins by which the tumour spreads. This is done within forty-eight hours of admission, and before operation examination and palpation of the tumour is allowed only to establish the diagnosis. The tumour spreads mechanically via the veins and radiotherapy offers no competition to surgery. Radiotherapy: Whilst it is universally recognized that radiotherapy is required in the treatment of most patients, controversy exists as to whether it should be given pre-operatively, post-operatively, or both. The tumour cells are radiosensitive, in some instances highly radiosensitive, both the embryonal renal tissue and the supporting but malignant tissue. In view of the morbidity associated with radiations, the question arises: Whilst in the majority of cases both methods of treatment may have to be used, are there types and conditions where surgery alone can be relied upon? Each patient is an individual problem and the need for radiotherapy and its sequence in relation to surgery must be carefully assessed. Surgery without radiotherapy: In the Hospital for Sick Children 1925-44 series, of 30 treated by surgery alone, 5 (17 %) survive. Can those who will survive by surgery alone be selected? One pointer is the fact that, in the 1952-9 series treated by both methods, of 22 children in whom the surgeon could not find evidence of spread, 19 survive. In our experience the age of the patient, the examination of conditions at operation, and the gross specimen are more valuable than the histology, for we could find no correlation between histology and survival (Williams et al. 1964 ). Fixation of the tumour, suggesting a tissue reaction to neoplastic infiltration, and enlarged lymphatic nodes are definite indications for radiotherapy, as are the presence of tumour thrombi in capsular veins or the main renal veins. In undifferentiated tumours with evidence of spread within or outside the tumour the indications for radiotherapy are clear cut. In the case of a well-differentiated tumour, confined in its capsule and without evidence ofvenous, lymphatic or tissue invasion, in a child below 12 months of age, there is probably no indication for radiotherapy. Pre-operative irradiation: It is our practice to restrict this to the management of very large tumours which, because of their size and fixity, the surgeon considers irremovable. Large tumours considered inoperable are irradiated to the degree at which the surgeon considers removal to have become technically possible. Post-operative irradiation: This is considered routinely for all patients and employed in the majority. In the present series, treatment was given with 250 kV (HVL 2 mm Cu) or 1 MeV (HVL 10 mm Cu) X-rays. The position of the remaining kidney must be accurately known and localized by IVP so that it may be screened during therapy. Through anterior and posterior fields the renal bed and the lymph drainage area from the level of the inferior mesenteric artery to the crura of the diaphragrn are treated in one block. Irradiation ofthe lungs: This is not advocated as a routine measure, for the overall cure rate today is high and the consequences of radiation pneumonitis are serious. A guide to its use is gleaned by study of prognosis. In the first year of life the chance of survival is about 80%, diminishing steadily each year until after the fifth year it is almost nil. This factor, together with a study of the morbid anatomy, may give clues to whether routine irradiation of the lungs is wise. In the presence of pulmonary metastases the whole chest is irradiated.
Results and prognosis: In the Hospital for Sick Children series the results shown in Table 1 were obtained (Williams et al. 1964) . In his analysis (Tables 2 and 3) Innes Williams points out the influence of two factors on prognosis: the age of the patient; and the extent of the anatomical spread of the neoplasm, which dictates whether or not surgical removal of the tumour can be complete. The value of post-operative irradiation is suggested by Table 4   Table 4 The effect of post-operative irradiation 
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Results of Treatment ofPulmonary Metastases None of the patients treated by radiation alone or latterly by radiotherapy and actinomycin D has survived. Two patients in the Hospital for Sick Children series survive four and five years after surgical removal (lobectomy) of a single metastasis which appeared two years after nephrectomy. In one case a solitary metastasis disappeared after irradiation. Detailed radiology failed to demonstrate any abnormality, but it recurred in the same site and was excised.
DISCUSSION
I have chosen this short clinical description of the reticuloses, neuroblastoma and nephroblastoma to illustrate the various disciplines in medicine which may be concerned in the care and treatment of a child with a malignant tumour.
The family doctor: Bearing in mind the low incidence of these diseases, he must assess the significance of the signs and symptoms when a child is first brought to him. It is not too difficult when signs are present, a lump or hematuria, but the first manifestations may be indefinitelassitude, pallor, anunexplainedpyrexia. Confirmation by the family doctor will need full investigation.
The pediatrician: In the USA, in most hospitals, the general pxediatric physician is the first person consulted. He is responsible for general care, for preliminary investigations and for co-ordinating other members of the team, and when treatment is completed he is ultimately responsible for the further care of the child. This does not mean excluding other members of the team or complete delegation of their follow-up responsibility. In certain special circumstances (e.g. retinoblastoma) the major responsibility must be in the hands of those experts with particular knowledge. Because tumours are responsible for less than 1 % of all admissions the experience of any one specialist in the diagnosis and treatment of neoplasms in early life is apt to be limited, but the team must have a leader, and this leader must be the general pediatric physician.
The pathologist: The natural course and therapeutic response of tumours in children cannot always be accurately predicted on the basis of experience with tumours in adults (Arey 1965) . Encapsulation, indicating a benign neoplasm in the adult, is commonly present in Wilms' tumour andeven initially in neuroblastoma. Benign haemangiomas exhibit the classical adult signs of malignancy, invasion of adjoining tissues, a high degree of cellularity and the presence of mitotic figures in cells. Certain tumours in early life may appear histologically benign and yet, because of their location and continued growth, be responsible for death. The implications of these facts are twofold: (1) They in no way lessen the importance of histological diagnosis in the evaluation of suspected neoplasms, whenever it is practicable. (2) The pathologist must have knowledge of the course of any given neoplasm as observed in other children and infants, so as to give a more helpful interpretation of his studies in the laboratory. For these reasons the final decision as to therapy must depend, not only upon the nature of a tumour but also on the clinical and other appraisals of the patient and these must all be brought together by the physician responsible for the care of the child.
The chemotherapist: Chemotherapy devoted to research on the toxicity and value of chemical agents, in particular in children, has developed into a distinctive specialty in many of the main centres. The chemotherapeutic unit consists of pidiatricians and chemists with full facilities for clinical work and research which the scope, and especially prospects, demand.
The diagnostic radiologist: The interpretation of the films in small children demands long and particular experience of pxdiatric radiology and the contribution of the diagnostic radiologist to the diagnosis, to the clinical condition as well as to the progress during the follow-up period, is clear cut.
The surgeon and radiotherapist: The experience of the surgeon in his visualization of the living anatomy and his correlation of what he sees and what he anticipated, both from the point of view of the clinical pre-operative diagnosis and his familiarity with the particular tumour in the flesh, place him in a position quite apart from the other members of the team. The scope of his ability to exercise his art and the justification for it, for some of the surgical procedures in tiny children are exceedingly major, can only be assessed by an intimate knowledge of the patient before treatment and at the operation and the results of his surgery afterwards. Because of the hazards of radiotherapy he can guide the radiotherapist in assessing, with the other facts at his disposal, the volume which it is necessary to expose to ionizing radiations. When the two modalities of treatment are closely associated as one programme, the relationship, or the choice of one or other method of treatment, can only be determined by mutual trust and consultation.
The radiotherapist has a unique position in! medicine because his experience covers the whole; field of oncology.
A course of radical radiotherapy can last between three and six weeks with a daily treatment session. These treatments cannot be delegated to the technical staff. The co-operation of the childso that he remains still during the treatment is vital and this implies a very close relationship between the patient and the radiotherapist. During this time also, the parents who accompany their children for the treatment periods always pose their problems and worries so that a very intimate relationship is established, probably closer than with anyone else concerned in the overall treatment and management, excluding of course the nursing profession.
In the adult we speak of five-, ten-or fifteenyears survival or cure rates and with the limited duration of life in the older age groups, one is not so concerned with the morbidity of treatment, especially its very late effects. In a child, however, one is concerned perhaps with a sixty-five-years survival rate and the irradiated tissues must not be so damaged that they cannot withstand the normal wear and tear of daily life or the increasing physiological demands made on parenchymatous organs as time passes.
The problem is how to amalgamate the various disciplines concerned in the treatment of a child with the aim of the restoration of health and the saving of so young a life in a young and growing body, leaving the child no worse offfor the incident of either the tumour or the treatment.
Cases
Wilson's Disease Presenting as an Acute Haemolytic Aniemia E Carr-Saunders MB (for B M Laurance MRCP DCH) L H, girl, aged 10 years History: This girl had been-well until the beginning of June 1964 when she began to tire easily and was noted to be jaundiced. She recovered within a week without treatment, but a month later her symptoms returned in a more severe form. Clinical examination showed only a firm liver enlarged a hand's breadth below the costal margin. The spleen was impalpable, and there were no abnormal neurological signs.
Family history: An elder sister had died at the age of 7 years of an illness lasting about eight weeks during which she had jaundice and anemia with a high reticulocyte count. Post-mortem showed nodular cirrhosis of the liver. No other member of the family has had neurological or hepatic disease.
Investigations: Hb 30 %, reticulocytes 36%, nucleated red cells 3% MCHC 30%. Marrow biopsy showed brisk normoblastic hyperplasia. Urine contained excess urobilinogen but no bile. Direct Coombs negative. Serum bilirubin 4.5 mg/100 ml (2-9 mg/100 ml conjugated), SGPT 20 units, thymol turbidity 6 units, pro-thrombin ratio 1:1-5 even after large doses of vitamin K.
She thus appeared to be recovering from an episode of acute hmmolysis; she was transfused and followed in Outpatients.
A month later the same symptoms recurred, and she was re-admitted. The above family history was then discovered, and further investigations showed a generalized aminoaciduria, and a reduced serum copper oxidase activity. Slit lamp examination showed probable Kayser-Fleischer rings.
Further studies (Dr J M Walshe): Daily urinary copper excretion 310-530 pg/day (normal less than -100 pg/day) increasing to 3,060 pg/day after 1 g of oral penicillamine. Results of radiocopper studies were typical of Wilson's disease. Her serum caeruloplasmin level was 5 mg/100 ml (normal 20-40 mg/100 ml); that of both parents and 3 surviving siblings fell within the normal range. Red cell copper content was reduced, as was red cell uptake of radio-copper. Incubation of her red cells in 100 pg/100 ml copper did not cause lysis or increase osmotic fragility.
Progress: She has been on a low copper diet and 500 mg of penicillamine twice daily (omitting one day a week to allow better iron absorption). She has had no further symptoms. Her basal (iLe. off penicillamine) daily copper excre,tion has fallen into the normal range, and liver function
